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(57)Abstract: 

PURPOSE: To prevent the adhesion and solidification and press 
densification of sludge to membrane, keep the surface clean at all 
times and eliminate the necessity of maintenance work by 
coexisting biological granular solids in an aeration tank, keeping 
the solids in the suspension flowing state by aeration and 
discharing treated water through a hollow fiber membrane. 
CONSTITUTION: In the hollow fiber membrane separation 
biological treatment method, urethane foam square grains A, the 
gravity of which is almost equal to that of water, are fed into an 
aeration tank 1, and microbes such as BOD utilized bacteria are 
carried on microbe carriers composed of the grains A. Also water 
to be treated in the tank 1 is disturbed by diffused air exhausted 
from an air blower 7 through an air diffusion pipe 6, and the grains 
A are suspension flowed by the turbulence generated by the 
diffused air. A membrane module 2 fitted with hollow fiber 
membrane is immersed in the tank 1, and the water treated 
biologically in the tank 1 is sucked by a pump 4, passed through 
the membrane module 2, filtered by the hollow fiber membrane 
fitted thereon and flowed out of a treated water outflow pipe 3 in 
the form of cleaing treated water 5 completely free from SS. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hollow fiber part separate object art which supplies a hollow fiber in the immersed aerator 
and is characterized by biological treatment and making a living thing adhesion granular solid-state live 
together in said aerator, putting this granular solid-state on a suspension flow condition by aeration, and 
taking out treated water through said hollow fiber while flowing back the liquid in this aerator at said 
sedimentation process, carrying out membrane separation after carrying out solid liquid separation of the 
organic waste water by sedimentation. 

[Claim 2] The hollow fiber part separate object processor characterized by having arranged the hollow fiber 
solid-liquid separator which filters the water in the other aerators of an aeration means to said aerator, and 
carrying out suspension coexistence of the living thing adhesion granular solid-state all over said aerator 
inland water further while having the settling tank and aerator of organic waste water and having piping 
which leads this settling tank treated water to said aerator, and piping which returns the water in said aerator 
to said settling tank. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach and equipment which purify various organic 
nature sanitary sewage, such as sewage, to altitude according to hollow fiber separation with a 
microorganism. 
[0002] 

[Description of the Prior Art] The technique of carrying out filtration separation of the SS of a 
microorganism and others completely, and obtaining founding treated water with the film is well-known, 
the membrane- separation module of a hollow fiber being conventionally immersed in the aerator of active 
sludge, and an airborne microbe (active sludge flocks) removing BOD. However, since active sludge 
adhered strongly between the front face of a hollow fiber, or a membranous bundle and adhering sludge was 
dehydrated when this invention person processes organic nature sanitary sewage, such as sewage by this 
conventional technique, it was admitted that there was a serious fault of becoming cake- like and sticking 
firmly increasingly. It also turned out that this phenomenon becomes so remarkable that the MLSS 
concentration of active sludge increases. If it becomes like this, membranous filtration resistance will 
increase rapidly and it will become operation impossible. However, the sludge adhering to the film must be 
removed, taking out a membrane module outside and injecting [ it is impossible to clean the film, while it 
had been immersed in the aerator, and ] high-pressure spray water. This activity is a very troublesome 
activity, and when a large number [ a membrane module ], it becomes the great work business on several. In 
practice, such a thing is impossible. 
[0003] 

[Problem(s) to be Solved by the Invention] Removing BOD contained in the organic nature sanitary sewage 
in an aerator by the conventional technique by biological treatment, he did filtration separation of the 
suspension active sludge etc. by the demarcation membrane, and carried out processing which obtains 
founding treated water, and this invention person acquired the following knowledge from the result of 
having considered in detail the cause which a trouble produces. 

1) Adhesion of sludge on the film and a consolidation tend to occur, so that the suspension active sludge 
concentration in an aerator turns into high concentration. 

2) If the suspension active sludge concentration hundreds of mg [ /] or less in an aerator becomes 1., 
adhesion of the sludge to a demarcation membrane will decrease remarkably. 

This invention solves the serious fault of equipment completely conventionally [ said ], and offers the 
epoch-making technique which can make membranous ejection and cleaning unnecessary. Specifically 
adhesion of sludge on the film and a fixing consolidation are prevented, the new technique which can 
always maintain a film front face at clarification is established, and unnecessary-ization of a maintenance is 
attained. 
[0004] 

[Means for Solving the Problem] This invention unifies the following new idea in the above-mentioned new 
knowledge, and is completed. Namely, supplying a hollow fiber in the immersed aerator and carrying out 
membrane separation to a biological treatment row, after leading (1) organic waste water to the setting tank 



and carrying out solid liquid separation of the sludge etc. by sedimentation, while flowing back at said 
sedimentation process, the liquid in this aerator The hollow fiber part separate object art characterized by 
making a living thing adhesion granular solid-state live together in said aerator, putting this granular solid- 
state on a suspension flow condition by aeration, and taking out treated water through said hollow fiber. 
And while having the settling tank and aerator of (2) organic waste water and having piping which leads 
this settling tank treated water to said aerator, and piping which returns the water in said aerator to said 
settling tank, it is the hollow fiber part separate object processor characterized by having arranged the 
hollow fiber solid-liquid separator which filters the water in the other aerators of an aeration means to said 
aerator, and carrying out suspension coexistence of the living thing adhesion granular solid-state all over 
said aerator inland water further. 

[0005] By making the setting tank of the preceding paragraph circulate through the liquid in an aerator, 
processing by carrying out a suspension flow of the microorganism immobilization support particle which is 
easy to flow, and maintaining the microorganism concentration in a tub highly in the aerator in which the 
membrane -separation module loaded with the hollow fiber was made immersed When an airborne microbe 
was sedimented, the microorganism (microorganism which has not adhered to support) concentration of the 
letter of suspension was able to be maintained [ 1. ] in hundreds of mg /or less and a microorganism 
immobilization support particle moreover contacted the front face of a hollow fiber, the important 
effectiveness of cleaning a membranous front face was acquired. Consequently, it was lost that active sludge 
carries out an adhesion consolidation to the film, and it became clear that it stopped needing the activity of 
taking out and cleaning the film out of a tub. 

[0006] As a microorganism immobilization support particle, it is light and the thing and microorganism 
fixed capacity which are easy to flow are large, As a granular object with which what has a large cleaning 
operation of the film when contacting the film is suitable for, and satisfied of these conditions gel 
comprehension microorganism support, such as inorganic porosity support, such as plastics support, and 
minerals, such as a lightweight zeolite, a lightweight aggregate, and a short bundle of a string (fiber)-like 
object or a massive object, and other versatility — although well-known support can be used, the granular 
filter media of framework structure especially with a big eye are suitable support granular objects. 
[0007] The above-mentioned three-dimensional mesh-like granule filter media are formed so that it may 
have the hole which applied and followed the interior from the front face, and they can be manufactured by 
the well-known foaming method etc. Moreover, although it will not be restricted as a material of a granule 
especially if it has the above-mentioned property, but well-known things, such as an organic macromolecule 
and an inorganic compound, can be used, especially, the material which has moderate elasticity and 
reinforcement for the material itself is desirable, and urethane resin etc. is especially desirable. For example, 
by the foaming method which builds an open cell, it foams to plastics, such as urethane resin, they are 
produced, and are used as they are, or elastic porosity granular objects, such as polyurethane foam, are cut 
and used for a desired configuration and size. 

[0008] Although the configuration can take a square shape and configurations a globular shape and various 
[ other ], its square shape is desirable. Especially a configuration is corniform and the about 10x1 Ox 10mm 
shape of a die, a 10x20x20mm rectangular parallelepiped, a 10x30x30mm rectangular parallelepiped, etc. 
are suitable for particle size. Since the cleaning force on the front face of a demarcation membrane becomes 
it small that the particle size of a granular object is a diameter of a granule not much, the amount of 
immobilization of a microorganism decreases that it is a diameter of a large drop not much and it is easy to 
decompose the interior of a granular object, it is not desirable. As for the specific gravity of the material, 0.9 
to about 1.2 are usually desirable. Moreover, 90% or more of voidage is desirable. As for a pore diameter, 
i.e., an aperture, it is preferably desirable to choose from the range of 2-4mm 0.1 -6mm. Moreover, the 
number of the holes per 1cm die length has 5-20 desirable pieces. 

[0009] As an amount supplied in an aerator, when using a rectangular parallelepiped granular object with a 
particle size [ made from polyurethane foam ] of 10x20x20mm, it is 3 lm of aerators. If hits 20-30v/V% is 
suitable and supplies too much not much tightly, support stops being able to flow easily and the purpose of 
this invention cannot be attained. Moreover, microorganism concentration cannot be kept high if too few. If 



processing is continued by this invention, a microorganism breeds, that part is held at microorganism 
immobilization support, and although a part serves as an airborne microbe and the inside of an aerator is 
floated, the sedimentation of this airborne microbe will be supplied and carried out to the setting tank of the 
preceding paragraph. Therefore, since the airborne microbe concentration in an aerator does not increase 
even if it continues processing for a long time, the sludge fixing trouble to a hollow fiber does not occur. 
[0010] 

[Example] Next, the typical example of this invention is explained based on drawing 1 . 
[001 1] (Example 1) The manufacture approach of the dephosphorylation material of this invention is 
explained in detail below. 1 is the aerator of this invention, in the aerator 1, the urethane foam corniform 
granular object A shown in drawing 2 with specific gravity almost equal to water is thrown in, and 
microorganisms, such as a BOD utilization bacillus which carries out utilization of the BOD to the 
microorganism support which consists of these granular objects A, are held. The processed water in a tub 1 
is disturbed by the aeration air breathed out in an aerator 1 through the powder trachea 6 from the air blower 
7 which is an air supply. The urethane foam corniform granular object A holding the above-mentioned 
microorganism is carrying out a suspension flow by the turbulent flow which the above-mentioned aeration 
air causes. Moreover, in the aerator 1, it is immersed in the membrane module 2 loaded with the hollow 
fiber, and the treated water biologically processed within the aerator 1 is attracted by the pump 4, and it 
passes along a membrane module 2, it is filtered with the film with which the membrane module 2 was 
loaded, passes along the treated water excurrent canal 3, it becomes founding treated water 5 of SS zero, and 
flows out and goes out of a system. 

[0012] What was shown in drawing 1 by B is an airborne microbe which is floating to the processed 
underwater one in the aerator 1 which has not adhered to the support which consists of a polyurethane foam 
corniform granular object A. These airborne microbes B flow back to a setting tank 1 1 through the reflux 
tubing 9 with processed water with the reflux pump 10. Moreover, raw water, such as sewage, flows into 
this setting tank 1 1 through the raw water inhalant canal 8 from the exterior. Although the processed water 
in an aerator 1 flows back to a setting tank 1 1 with an airborne microbe B with the above-mentioned reflux 
pump 10, the large network 14 of an eye is stretched at the inlet port of an exhaust pipe 9 so that the 
granular object A which is carrying out a suspension flow may not flow into biological treatment 
underwater in that case. This network is good anything, if a perforated plate, a slit, etc. are the things of 
water flow nature. Moreover, in drawing 1 , 12 is precipitate sludge which precipitated at the pars basilaris 
ossis occipitalis of a setting tank 1 1, and 13 is sludge tubing which discharges precipitate sludge 12. 
[0013] As a result of processing raw water, such as sewage, by the approach of this invention, the 
microorganism of 15000- 20000mg [/l. ] thing high concentration is held at the polyurethane foam corniform 
granular object A, and it is accepted to be an estimate in an airborne microbe as low as the concentration of 
hundreds of mg/1. that raw water is extremely purified by altitude. Even if it carried out continuous running 
of the biological treatment equipment of this invention for one year, sludge did not fix on the front face of 
the film with which the hollow fiber module 2 was loaded, and the trouble which sludge eats [ trouble ] into 
the bundle of a hollow filament and skyrockets filtration resistance was not generated. Moreover, at the 
biological treatment process in the aerator 1 of this invention, if impurity, such as hair and a piece of vinyl, 
is contained in raw water, these will get twisted around the granular object A and a hollow fiber module 2, 
and will serve as a trouble, but in this invention, since impurity is removable by the setting tank 1 1 
beforehand, such a trouble can be prevented. 

[0014] As an example of a comparison, the microorganism support which consists of a polyurethane foam 
corniform granular object A is not supplied in the biological treatment tub 1. (Example 1 of a comparison) 
Moreover, when the concentration of the airborne microbe in an aerator is maintained [ 1. ] in 18000mg /and 
biological waste treatment of raw water is performed, without making the processed water in an aerator flow 
back, sludge fixes on the surface of a hollow fiber. Filtration resistance of a hollow fiber went abruptly up 
by 1 time of frequency on about 15 - the 20th, and the sludge which adhered and fixed had to be washed to 
the hollow fiber, having removed the hollow fiber module 2 to whenever [ the ], and unfolding one 1 yarn 
of a hollow fiber with a help to it. 



[0015] . 

[Effect of the Invention] The very big effectiveness taken below is acquired by the biological treatment 

equipment of this invention, and operation of the biological treatment approach which used it. 

** Since microorganism sludge does not fix on the surface of a hollow fiber etc., need to remove a hollow 

fiber and it is not necessary for filtration resistance of a hollow fiber module to be kept low, and to wash it. 

Therefore, the maintenance of biological treatment equipment is remarkably easy. 

** Since the microorganism sludge to a hollow fiber can prevent fixing even if it raises microorganism 

concentration, a living thing reaction rate can be enlarged and biological treatment equipment can be 

miniaturized. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the approach and equipment which purify various organic 
nature sanitary sewage, such as sewage, to altitude according to hollow fiber separation with a 
microorganism. 
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PRIOR ART 



[Description of the Prior Art] The technique of carrying out filtration separation of the SS of a 
microorganism and others completely, and obtaining founding treated water with the film is well-known, 
the membrane- separation module of a hollow fiber being conventionally immersed in the aerator of active 
sludge, and an airborne microbe (active sludge flocks) removing BOD. However, since active sludge 
adhered strongly between the front face of a hollow fiber, or a membranous bundle and adhering sludge was 
dehydrated when this invention person processes organic nature sanitary sewage, such as sewage by this 
conventional technique, it was admitted that there was a serious fault of becoming cake-like and sticking 
firmly increasingly. It also turned out that this phenomenon becomes so remarkable that the MLSS 
concentration of active sludge increases. If it becomes like this, membranous filtration resistance will 
increase rapidly and it will become operation impossible. However, the sludge adhering to the film must be 
removed, taking out a membrane module outside and injecting [ it is impossible to clean the film, while it 
had been immersed in the aerator, and ] high-pressure spray water. This activity is a very troublesome 
activity, and when a large number [ a membrane module ], it becomes the great work business on several. In 
practice, such a thing is impossible. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The very big effectiveness taken below is acquired by the biological treatment 

equipment of this invention, and operation of the biological treatment approach which used it. 

** Since microorganism sludge does not fix on the surface of a hollow fiber etc., need to remove a hollow 

fiber and it is not necessary for filtration resistance of a hollow fiber module to be kept low, and to wash it. 

Therefore, the maintenance of biological treatment equipment is remarkably easy. 

** Since the microorganism sludge to a hollow fiber can prevent fixing even if it raises microorganism 

concentration, a living thing reaction rate can be enlarged and biological treatment equipment can be 

miniaturized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Removing BOD contained in the organic nature sanitary sewage 
in an aerator by the conventional technique by biological treatment, he did filtration separation of the 
suspension active sludge etc. by the demarcation membrane, and carried out processing which obtains 
founding treated water, and this invention person acquired the following knowledge from the result of 
having considered in detail the cause which a trouble produces. 

1) Adhesion of sludge on the film and a consolidation tend to occur, so that the suspension active sludge 
concentration in an aerator turns into high concentration. 

2) If the suspension active sludge concentration hundreds of mg [ /] or less in an aerator becomes L, 
adhesion of the sludge to a demarcation membrane will decrease remarkably. 

This invention solves the serious fault of equipment completely conventionally [ said ], and offers the 
epoch-making technique which can make membranous ejection and cleaning unnecessary. Specifically 
adhesion of sludge on the film and a fixing consolidation are prevented, the new technique which can 
always maintain a film front face at clarification is established, and unnecessary-ization of a maintenance is 
attained. 
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MEANS 



[Means for Solving the Problem] This invention unifies the following new idea in the above-mentioned new 
knowledge, and is completed. Namely, supplying a hollow fiber in the immersed aerator and carrying out 
membrane separation to a biological treatment row, after leading (1) organic waste water to the setting tank 
and carrying out solid liquid separation of the sludge etc. by sedimentation, while flowing back at said 
sedimentation process, the liquid in this aerator The hollow fiber part separate object art characterized by 
making a living thing adhesion granular solid-state live together in said aerator, putting this granular solid- 
state on a suspension flow condition by aeration, and taking out treated water through said hollow fiber. 
And while having the settling tank and aerator of (2) organic waste water and having piping which leads 
this settling tank treated water to said aerator, and piping which returns the water in said aerator to said 
settling tank, it is the hollow fiber part separate object processor characterized by having arranged the 
hollow fiber solid-liquid separator which filters the water in the other aerators of an aeration means to said 
aerator, and carrying out suspension coexistence of the living thing adhesion granular solid-state all over 
said aerator inland water further. 

[0005] By making the setting tank of the preceding paragraph circulate through the liquid in an aerator, 
processing by carrying out a suspension flow of the microorganism immobilization support particle which is 
easy to flow, and maintaining the microorganism concentration in a tub highly in the aerator in which the 
membrane-separation module loaded with the hollow fiber was made immersed When an airborne microbe 
was sedimented, the microorganism (microorganism which has not adhered to support) concentration of the 
letter of suspension was able to be maintained [ 1. ] in hundreds of mg /or less and a microorganism 
immobilization support particle moreover contacted the front face of a hollow fiber, the important 
effectiveness of cleaning a membranous front face was acquired. Consequently, it was lost that active sludge 
carries out an adhesion consolidation to the film, and it became clear that it stopped needing the activity of 
taking out and cleaning the film out of a tub. 

[0006] As a microorganism immobilization support particle, it is light and the thing and microorganism 
fixed capacity which are easy to flow are large, As a granular object with which what has a large cleaning 
operation of the film when contacting the film is suitable for, and satisfied of these conditions gel 
comprehension microorganism support, such as inorganic porosity support, such as plastics support, and 
minerals, such as a lightweight zeolite, a lightweight aggregate, and a short bundle of a string (fiber)- like 
object or a massive object, and other versatility — although well-known support can be used, the granular 
filter media of framework structure especially with a big eye are suitable support granular objects. 
[0007] The above-mentioned three-dimensional mesh-like granule filter media are formed so that it may 
have the hole which applied and followed the interior from the front face, and they can be manufactured by 
the well-known foaming method etc. Moreover, although it will not be restricted as a material of a granule 
especially if it has the above-mentioned property, but well-known things, such as an organic macromolecule 
and an inorganic compound, can be used, especially, the material which has moderate elasticity and 
reinforcement for the material itself is desirable, and urethane resin etc. is especially desirable. For example, 
by the foaming method which builds an open cell, it foams to plastics, such as urethane resin, they are 
produced, and are used as they are, or elastic porosity granular objects, such as polyurethane foam, are cut 
and used for a desired configuration and size. 



[0008] Although the configuration can take a square shape and configurations a globular shape and various 
[ other ], its square shape is desirable. Especially a configuration is corniform and the about 10x1 Ox 10mm 
shape of a die, a 10x20x20mm rectangular parallelepiped, a 10x30x30mm rectangular parallelepiped, etc. 
are suitable for particle size. Since the cleaning force on the front face of a demarcation membrane becomes 
it small that the particle size of a granular object is a diameter of a granule not much, the amount of 
immobilization of a microorganism decreases that it is a diameter of a large drop not much and it is easy to 
decompose the interior of a granular object, it is not desirable. As for the specific gravity of the material, 0.9 
to about 1.2 are usually desirable. Moreover, 90% or more of voidage is desirable. As for a pore diameter, 
i.e., an aperture, it is preferably desirable to choose from the range of 2-4mm 0.1 -6mm. Moreover, the 
number of the holes per 1cm die length has 5-20 desirable pieces. 

[0009] As an amount supplied in an aerator, when using a rectangular parallelepiped granular object with a 
particle size [ made from polyurethane foam ] of 10x20x20mm, it is 3 lm of aerators. If hits 20-30v/V% is 
suitable and supplies too much not much tightly, support stops being able to flow easily and the purpose of 
this invention cannot be attained. Moreover, microorganism concentration cannot be kept high if too few. If 
processing is continued by this invention, a microorganism breeds, that part is held at microorganism 
immobilization support, and although a part serves as an airborne microbe and the inside of an aerator is 
floated, the sedimentation of this airborne microbe will be supplied and carried out to the setting tank of the 
preceding paragraph. Therefore, since the airborne microbe concentration in an aerator does not increase 
even if it continues processing for a long time, the sludge fixing trouble to a hollow fiber does not occur. 
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EXAMPLE 



[Example] Next, the typical example of this invention is explained based on drawing 1 . 
[0011] (Example 1) The manufacture approach of the dephosphorylation material of this invention is 
explained in detail below. 1 is the aerator of this invention, in the aerator 1, the urethane foam corniform 
granular object A shown in drawing 2 with specific gravity almost equal to water is thrown in, and 
microorganisms, such as a BOD utilization bacillus which carries out utilization of the BOD to the 
microorganism support which consists of these granular objects A, are held. The processed water in a tub 1 
is disturbed by the aeration air breathed out in an aerator 1 through the powder trachea 6 from the air blower 
7 which is an air supply. The urethane foam corniform granular object A holding the above-mentioned 
microorganism is carrying out a suspension flow by the turbulent flow which the above-mentioned aeration 
air causes. Moreover, in the aerator 1, it is immersed in the membrane module 2 loaded with the hollow 
fiber, and the treated water biologically processed within the aerator 1 is attracted by the pump 4, and it 
passes along a membrane module 2, it is filtered with the film with which the membrane module 2 was 
loaded, passes along the treated water excurrent canal 3, it becomes founding treated water 5 of SS zero, and 
flows out and goes out of a system. 

[0012] What was shown in drawing 1 by B is an airborne microbe which is floating to the processed 
underwater one in the aerator 1 which has not adhered to the support which consists of a polyurethane foam 
corniform granular object A. These airborne microbes B flow back to a setting tank 1 1 through the reflux 
tubing 9 with processed water with the reflux pump 10. Moreover, raw water, such as sewage, flows into 
this setting tank 1 1 through the raw water inhalant canal 8 from the exterior. Although the processed water 
in an aerator 1 flows back to a setting tank 1 1 with an airborne microbe B with the above-mentioned reflux 
pump 10, the large network 14 of an eye is stretched at the inlet port of an exhaust pipe 9 so that the 
granular object A which is carrying out a suspension flow may not flow into biological treatment 
underwater in that case. This network is good anything, if a perforated plate, a slit, etc. are the things of 
water flow nature. Moreover, in drawing 1 , 12 is precipitate sludge which precipitated at the pars basilaris 
ossis occipitalis of a setting tank 11, and 13 is sludge tubing which discharges precipitate sludge 12. 
[0013] As a result of processing raw water, such as sewage, by the approach of this invention, the 
microorganism of 15000-20000mg [/l. ] thing high concentration is held at the polyurethane foam corniform 
granular object A, and it is accepted to be an estimate in an airborne microbe as low as the concentration of 
hundreds of mg/1. that raw water is extremely purified by altitude. Even if it carried out continuous running 
of the biological treatment equipment of this invention for one year, sludge did not fix on the front face of 
the film with which the hollow fiber module 2 was loaded, and the trouble which sludge eats [ trouble ] into 
the bundle of a hollow filament and skyrockets filtration resistance was not generated. Moreover, at the 
biological treatment process in the aerator 1 of this invention, if impurity, such as hair and a piece of vinyl, 
is contained in raw water, these will get twisted around the granular object A and a hollow fiber module 2, 
and will serve as a trouble, but in this invention, since impurity is removable by the setting tank 1 1 
beforehand, such a trouble can be prevented. 

[0014] As an example of a comparison, the microorganism support which consists of a polyurethane foam 
corniform granular object A is not supplied in the biological treatment tub 1 . (Example 1 of a comparison) 
Moreover, when the concentration of the airborne microbe in an aerator is maintained [ 1. ] in 18000mg /and 



biological waste treatment of raw water is performed, without making the processed water in an aerator flow 
back, sludge fixes on the surface of a hollow fiber. Filtration resistance of a hollow fiber went abruptly up 
by 1 time of frequency on about 15 - the 20th, and the sludge which adhered and fixed had to be washed to 
the hollow fiber, having removed the hollow fiber module 2 to whenever [ the ], and unfolding one 1 yarn 
of a hollow fiber with a help to it 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 The mimetic diagram showing one example of the biological treatment equipment of this 
invention. 

[Drawing 2\ The perspective view showing one example of the granular microorganism support used for the 
biological treatment of this invention. 
[Description of Notations] 

1 Aerator 

2 Hollow Fiber Module 

3 Treated Water Excurrent Canal 

4 Pump 

5 Treated Water 

6 Powder Trachea 

7 Air Supply (Blower) 

8 Raw Water Supply Pipe 

9 Processed Water Reflux Tubing 

10 Reflux Pump 

1 1 Setting Tank 

12 Precipitate Sludge 

13 Sludge Tubing 

14 Network 

A Urethane foam corniform granular object 
B Airborne microbe 
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DRAWINGS 
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